The relationships between crop canopy variables such as leaf area index which mi ght be used in large scale applications of growth and yield models of wheat and other crops and their multispectral reflectance properties are not well defined. The objective of this investigation was to identify these relationships and assess the potential for estimating canopy variables from remotely sensed reflectance measurements. Reflectance spectra over the 0.4-2.5 um wavelength range were acquired during each of the major development stages of spring wheat canopies at Williston, North Dakota, during three seasons. Treatments included planting date, N fertilization, cultivar, and soil moisture. Agronomic measurements included development stage, biomass, LAI, and percent soil cover.
High correlations were found between reflectan^e and percent cover, LAI, and biomass. A near infrared wavelength band, 0.76-0.90 um, was most important in explainin g variation in LAI and percent cover, while a middle infrared band, 2.08-2.35 um, explained the most variation in biomass Pad plant water content. Transformations, including the near infrared/red reflectance ratio and greenness index, were also highly correlated to canopy variables. The relationship of canopy variables to reflectance decreased as the crop began to ripen. The canopy variables could be accurately predicted using measurements from three to five wavelength bands. The wavelength bands proposed for the thematic mapper sensor were more strongly related to the canopy variables than the Landsat MSS bands. 
Agronomic Data
On each date reflectance data were eolltoted, the following agronomic variables were measured: development stag*, plant height, percent soil cover, LAI, percent green leaves, fresh ant+ dry biomass, and plant water content ^differenoe between fresh and dry biomass).
Vertical and oblique photographs were also taken of each plot on each measurement date. Development stage was recorded using a scale similar to that published by Large (1954) Wavelength (jlm ) Fig. 3 . Influence of cultural practices on reflectance spectra of spring wheat canopies. Spectra were measured on 18 June 1976 during stem extension stxga of development, except for the spectra of cultivars that were measured on 16 July after heading. Fig. 4b) and several of the transformations (Table 1) were also strongly related to green LAI. The near infrared reflectance was sensitive to increases in green LAI up to an LAI of '3 throughout the spring wheat growing season (Fig. 6) 
(1977).
Biomass was more strongly related to reflectances of spectral bands in the green, red, and middle infrared regions of the spectrum than reflectance in the near infrared (Table 1) . However, the reflectance in each of these bands was sensitive to changes in fresh and dry biomass only through the first 500 and 200 g/m 2 , respectively, after which reflectance was unrelated to further increases in biomass (Fig. 4c) . In Table 2 the difference between the number of bands entered that produce a near maximum R2 the number of bands entered where the resulting prediction equation is unbiased can also be examined. An unbiased equation (based on the data entered) results w1-3n the C value is equal to or less than the number of terms in the resulting regression equation (Mallows, 1973) . For LAI and percent soil cover, the near maximum R2 value was reached after the entry of three of the six Possible TM bands. However, the C values indicate that three bands would need to be used to produce an unbiased prediction of LAI and four bands would be necessary for percent soil cover. Percent soil cover and (Table 3) indicates the potential for developing prediction equations that can be applied to data collection any year. Table 4 
